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The resulting linear approximate almost ideal demand system (LA/AIDS) is not an integrable demand system in general. Its widespread popularity appears to be based on the fact that it is comparatively easy to estimate, combined with a belief that it is a reasonably good approximation to the true AIDS. The purpose of this paper is to evaluate whether that belief is justified. This hinges in part on how well Stone's index approximates the AIDS price index. The relationship between the two price indexes may be represented as In P, I n P,* + 6t, (4) where t is a random variable with E(61) = (0. Using P,* instead of the unobservable P, causes an errors in variables problem and the estimates of the AIDS parameters (yij and pi) obtained by SUR or OLS will be inconsistent. This can be seen in the LA/AIDS estimating equation There would be no problem if 6t were a constant, but from equation (6) it is clear that t can never be constant since the disturbances from all of the equations influence it; even the expected value of 6t need
THE REVIEW OF ECONOMICS AND STATISTICS not be constant, because it depends on the values taken by prices.
What are the determinants of the quality of the approximation? Suppose we ignore the disturbance component and conduct the argument "on average." Deaton and Muellbauer (p. 316) asserted that the approximation would be better if prices of the goods making up the group were highly collinear, but they provided no analytic results to justify the claim. Minimally one needs perfect collinearity of the form Ekf3k ln Pkt = 0 and EkYki ln Pkt = 0 to produce E(Qt) = ao. Similarly, in the special case of homothetic separability (,3i = yij = 0 Vi, i), 6t = ao -EkUkt ln Pkt, and E(6t) = ao. Extrapolating from these results, as either Bk or Ykj tend to zero, or the correlation among the prices of goods increases, we would expect the approximation of ln Pt by ln Pt* to get better and our estimates of parameters and elasticities should improve. The Monte Carlo experiments below are designed to explore this suggestion. 
II. Price Elasticities
where these elasticities refer to allocations within the group holding constant total group expenditures (x) and all other prices (Pk, k j j), Sij is the Kronecker delta (8ij = 1 for i = 1; ij = 0 for i ] j) and for the LA/AIDS we use ln P* from (3) instead of ln P from (2).
Four alternative formulas for price elasticities using LA/AIDS parameter estimates have appeared in the literature. The differences can be represented in terms of different expressions for the elasticity of the group price index with respect to the jth price (i.e., Table 1 shows the results for compensated elasticities at one of the 27 design points (HMM): "high" values for 8ji's and "medium" values for yij's and p. This case was typical in that the LA and LA' were quite accurate, very similar to one another, and both more accurate than the LA" and, especially, the AI. As shown in equation (5), the LA/AIDS estimates of the 3Although u2 and U3 were drawn independently, the sample covariances were not exactly zero (i.e., 0'23 = COV(U2, U3) # 0) and, by construction, Cr12 = -C2 -O 23 and 013 = -32 -0T23. Some limited experimentation with a bivariate normal distribution for u2 and U3 indicated that the size of the covariance between ul and u2 did not affect results much, and introducing this as an additional design dimension appears to add unnecessary complications. intercepts are related to the intercepts in the true AIDS share equations according to ac* = ai -P8i. If we denote the elasticity using ac by Eij(AI*) and the elasticity using ai by Eij(AI), then we can write Eij(AI*) = Eij(AI) + p8pj8/wj. At unit prices 6 = a0 > 0 (the subsistence level), and Eij(AI*) will systematically over-estimate the own-price elasticities whereas the direction of bias in the cross-price elasticities will be determined by the signs of p1 and pj. This effect can be seen in the results in table 1.4 Table 2 summarizes the results across the 27 points in terms of Mean Percent Errors. Several patterns are apparent. First, the LA and LA' formulas are consistently more accurate than the LA" and AI formulas. Second, the LA' (as used by Chalfant) provides a very good approximation to the LA (advocated by Green and Alston, 1990) and, in fact, in twelve of the twentyseven cases outperformed the LA. Third, as the degree of multicollinearity increases, accuracy decreases for all of the formulas, but especially for the LA" and AI. While higher multicollinearity is expected to lead to an increase in the accuracy of the Stone's index as an approximation to the AIDS price index, it also makes estimation of parameters more difficult generally. Fourth, as preferences depart further from homotheticity (as the pj's increase) precision falls, and as substitutability among the goods rises (as the yij's increase) precision improves.
This last result corresponds to the idea that the precision of elasticity estimates would depend on the accuracy of the approximation using the Stone's index. At every level of multicollinearity, the errors were greatest when low yij's were combined with high fj's, the conditions under which precision of the Stone's index was lowest. The simple correlations (pp) between the AIDS price index (ln P) and Stone's price index (lnP*) at each of the 27 design points are shown in table 2. Our analytic results suggested that low yij's, low f3j's, or high multicollinearity among the goods' prices would improve the precision of the approximation. The results bear this out. The correlations were greater than 96% in two-thirds of the cases; greater than 99% in all of the cases when multicollinearity was "high" level and in all of the cases when f3j's were "high." With "low" or "medium" multicollinearity, the correlations fell with increases in pj's and with decreases in yij's.
In summary, the LA and LA' formulas for compensated elasticities are always more accurate than the alternatives as they are commonly applied. The LA' provides a very good approximation, and it might not be worth making the additional effort required to compute the LA formulas. Increasing the sample size from 35 to 70 increased precision slightly but did not change the overall picture. Using 3SLS rather than SUR, in Notes: See notes to table 1. L, M, and H denote "low," "medium," and "high" settings of parameters. For example, LMH denotes "low" values for /3,'s, "medium" values for pq's, and "high" values for -y,'s. pp is the estimated correlation between In P* and In P.
recognition of the endogeneity of shares in the Stone's index, did not have much effect either. The results were similar for uncompensated elasticities but in general the accuracy was much lower than for compensated elasticities, and the results across formulas were less clear-cut, perhaps because the term involving the income effect is also the term involving the Stone's index in the LA/AIDS model.5
V. Conclusion
The primary conclusion of this paper is that vastly different values can be obtained for AIDS elasticities when the LA/AIDS parameter estimates are substituted in various elasticity expressions. Two of the formulas that have been used in previous studies (one of which is the elasticity formula for the true AIDS model) result in very poor estimates, especially when multicollinearity among prices is high. The best results are obtained from either the elasticity expression that assumes that budget shares are endogenous on the right hand side of the demand equations or the one that assumes they are constant. Using these formulas for elasticities, the LA/AIDS provides quite accurate estimates of elasticities when the true data generating process is AIDS. Demand analysts can consequently have a certain degree of confidence when estimating the LA/AIDS and using either of these formulas for obtaining estimates of the "true" AIDS elasticities. Alternatively, as shown by Buse, good estimates can be obtained by correcting the LA/AIDS estimates of the intercepts in the AIDS model and using the AI formula. The rest of the article is organized as follows. The next section briefly reviews SUPREME. The third section applies the model to a recreational boating study. The final section provides some concluding comments and possible extensions of SUPREME.
II. The Seemingly Unrelated Poisson Regression Model
Consider the following recreation demand functions: 
